Analysis of phthalate contamination in infusion solutions by automated on-line in-tube solid-phase microextraction coupled with high-performance liquid chromatography.
Contamination of infusion solutions with phthalates was analyzed, and its origin was determined. Phthalates were determined by on-line in-tube solid-phase microextraction coupled with high-performance liquid chromatography (in-tube SPME-HPLC) with UV detection. In-tube SPME is an extraction technique for organic compounds in aqueous samples, in which analytes are extracted from the sample directly into an open tubular capillary by repeated draw/eject cycles of sample solution. The infusion solutions were used without any pretreatment, and the phthalates in these solutions were automatically analyzed by the on-line in-tube SPME-HPLC system. The limits of detection of phthalates in the infusion solutions were 1-10 ng/mL. With a few exceptions, the recoveries of phthalates added to the infusion solutions were above 80%. Di-n-butyl phthalate (DBP) was detected at a concentration of 7-60 ng/mL in most infusion solutions in plastic containers but was not detected in those in glass bottles. On the other hand, no other phthalates were detected in infusion solutions in either plastic or glass containers. Large amounts of DBP were detected in the adhesive used to affix the paper labels to the plastic bottles and bags, but not in the plastic containers themselves. Furthermore, DBP was shown to be readily eluted from the adhesive into water and alcohol and easily pass through the plastic. These results indicated that the source of the DBP was the adhesive used to affix the paper labels, and DBP contaminated the infusion solutions by passing through the plastic. The in-tube SPME-HPLC method is simple and rapid and provides a useful tool for the screening and determination of phthalate contamination in infusion solutions.